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Levels of tight junction protein Cldnd1 are regulated by microRNA-124 in the 
cerebellum of the stroke-prone spontaneously hypertensive rat
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ABSTRACT　 The claudin family shows organ- and tissue-specific expression of individual 
members. Deficiency or aberrant expression of distinct claudins has been reported to be 
associated with severe pathophysiological consequences. Claudin domain-containing 
1 (CLDND1), also known as claudin-25, shows homology to this family of proteins. 
Furthermore, serum CLDND1-derived peptide antibody levels are elevated in patients with 
cerebral infarction, as compared with healthy controls. We previously reported that, in the 
adult murine brain, CLDND1 is abundantly expressed in the cerebellum in common sites of 
intracerebral hemorrhage, and CLDND1 levels are transiently decreased after hemorrhagic 
insult. However, regulation of CLDND1 expression levels in cerebrovascular disease is 
poorly studied, and most regulatory microRNAs remain to be defined. We assessed its 
expression level, according to the presence of early signs of cerebrovascular disease, in 
the brain of stroke-prone spontaneously hypertensive rats (SHRSPs) and investigated 
the microRNA regulation of Cldnd1 mRNA. We investigated the post-transcriptional 
regulation of Cldnd1 by examining the subcellular distribution of its mRNA and evaluating 
its translational regulation by microRNA in human brain endothelial cells (HBECs) and 
in the brain of SHRSPs. Using bioinformatics, we identified a conserved microRNA-124 
(miR-124)-binding site in the 3'-untranslated region of Cldnd1 and demonstrated that miR-
124 regulates the translation of Cldnd1 mRNA reporters in a sequence-specific manner in 
luciferase assays. HBECs transfected with an miR-124 mimic showed decreased levels of 
CLDND1 mRNA in reverse transcription quantitative PCR. miR-124 levels were markedly 
lower in SHRSP than in Wister Kyoto rat brains, whereas Cldnd1 mRNA and protein levels 
were significantly higher. In SHRSP brains, Cldnd1 mRNA levels increased with a decrease 
in miR-124. Therefore, by interacting with Cldnd1 mRNA, miR-124 influences CLDND1 











中易発症ラット（SHRSP）による病態モデルを用いて、CLDND1 の mRNA 発現に対
するマイクロ RNA の調節機構について調査した。その結果、in vitro 実験系により
CLDND1 の 3’- 非翻訳領域に保存された miR-124 結合サイトに miR-124 が作用するこ
とで、CLDND1 発現が調節されていることが明らかとなった。さらに、SHRSP の小
脳において、miR-124 の減少に従って、Cldnd1 の mRNA 発現量の増加が観察された。
以上の結果により、SHRSP の脳血管疾患の発症において、脳内における CLDNL1 発
現レベルに対して miR-124 の影響が関連付けられた。
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